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ELECTRONIC STRUCTURES OF VACANCIES AND IMPURITIES
IN CUBIC YTTRIA STABILIZED ZIRCONIA CRYSTALS

Qiu YUAN-WU ZHANG Bo
Pohl Institute, Tongji University, Shanghai 200092
L1U JIAN-CHENG
Shanghai Institute of Ceramics, Academia Sinica, Shanghai 200050
(Received 7 September 1992; revised manascript received 11 November 1992)

ABSTRACT

The electronic structures of oxygen vacancies and substitutional divalent and trivalent
cobalt ions in cubic yttria stablilized zirconia crystals were calculated by the discrete-variation-
al (DV)-X,method. Various clusters account for different configurations of the oxygen vacan-
cies and different coordinations of the cobalt ions. The oneelecton eigenvalues and charge dis-
tributions of the clusters were given.

The energies of optical transitions were obtained by transition-state calculations, and
compared with available experimental date. The effects of composition and thermal processing

on the absoption spectra of the crystal are discussed.
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